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[0001] *mwiz, ytmm, mm*ntt±&wim.mz&mzth. itm&^mv^mm 

[0002] t&fc, *-^^W*<^^— S^ig£LTtt, y— K^U-i^xVW^gitegB 
y— A££r. 3t3iattWfl&T?ititL;fct><Z>aSfc5 (#H2000- 173947^ 

[0003] L/^U<^ib, ifB^^^^b^VW^^^^^-^itfi, ±HE^iit4W 

iE^^v^^^^^-^at^^j ^ r* - 4o°c ~ 1 05°c^)g5is xum^mt 

3891 ©BR** 

[0004] ^r-C\ ^KroSRJSfi, ^ryh^^tD^y^r—zmm^mvx, y^coffcm 



2 



[0005] tummzMfctttfr. *&w<D*zfh^'<jx<Ds<^—immz. 

±.uw,i(omm\^yy^^cm<ir^^y^p5±m^b 
*mx-z>^b*®mbisX\; ^. 

[0007] £fc, ±l2^l(DM<7)W?S^^:fi, ±IBy-K7U- A#<aJftg3BttftJ:9t> 
[0008] -^m^^O^NxV^^cD^N-^-^atfi^ 



3 

[0009] ^umMj&teiz&titz. ±.u?*7v?V5}twm\z.m^x, _lie!>— k^i — j*<dv— 

[ooio] -mmmm<D^hr^<4^(D^y^r--^mmn, 

±uwi2<Dffim(Dnftim^z±mm<Dffim<Dffii®b&^te 0 
[ooii] ±timmmmi^m-t, ±m^y^±mm^^^x, ±mv~Yy^~^<Dv- 
\?m^ ±m^hy^^^m^tifcmbRMm^mb^mm^-f(bfh^ r 

a>K ^%m\z-m$Ltsthz> 0 w&i^ um<Dmk&itm&)*%\,^mx@imtsnx 
[0012] —mM^n<D*y*hT''<4x(Ds<y^-i/mmn. 
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[0013] ±.mmmwmK£ti&. ±m^ym±mm^^x, ±.m-vy^-^m- 

[0014] —mmmM<D*yhT^x<Ds<ytr~-i/mmt*. 

[0015] ±l2^»^l-J:tL^ Ji|BIBi«>»re©«i«P©«8ai*s, ±iay— A©y 

[0016] -^JS^fli^7 P h^V^^c7)yN 0 5/^-v ? «it(i N 

[0017] ±IBHJS^Ii^«J:tLtf, ±IS^2<D^flgfi. -blSh^^^r— /uK^iof 

[0018] — HJfi^tiiO^h^^^^^S'^r— v^fllitfi, 

[0019] ±&nt&j&i&\zx.tit£> ±.n&2<Dmmn, m&M&m&ztLx^t&wr*. 

[0020] — mt&1&M<D*^h7*s<JX<Ds^yfr— v J «3tt*> 

[0021] ±feHi£^figfcJ;*u^ ±E^i«fi(±, ±IS^^-^J;^WaS#^^ 
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[0022] ±mw, i (Dmm^WA-r^y^—com^ ^<d%$i <Dmm<D±.mmzMi- 

[0023] —mmwm(D^-yhv : 'y<4^(Dy<^~^mmn, 

[0024] ±fa^^^iii-«j:tb{i, ±m%ii<Dffim<Dmfcm^M^&fctiW&u-$-z>o u 

[0025] -nmjfm<D*7'hT~^x<D^ytr- i?mmn, 

±.mmi<Dffimn. ±m^hr'^4^KM^xAm^nmm-r^yt^m^^ 

[0026] ifSll^fil-itU^ JifSmi^W^S^gP^m^-t-S^^^fM-rSo L 

[0027] ~mMmn<D*y*hy^s<4*(D^v--i?mmtt, 

[0029] — ^JS^fii^^hxV^^w/^^^-^Wjtfi. 
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[0030] ±Mmmnm\^fh^ ±.uwi2(Dmm<D^~m\ ±mv-vyi— j»(d±.uw,i 
[oo3i] -mMftm<D*yhT^x<Ds<^-i?mmn, 

[0032] ±t&mmmm^xtn^ -trnmommte, m^i^>^—h^m^^^x\ 
±mv—F7i'~j*bnwmK : mj&tsthx, ±mmmuxv-vyu— Atst^n 

<Dm$L&®5itx%z> 0 w&m, mi(Dmm^<D^y^(Dm±^9)}^m^p5±x^ 

[0033] — mMMMMyhT~;<4x<D;<^-z;mmte, 

[0034] ±mmm^m\^tii^ ±mmmun. m^wum^hm 

u—j±t<Dm^x^tt/vmfo?}*mkx%%(Dx\ ±mmi<Dmm^<Dy-7iy?<D 

[0035] — IliiS^lil^^^^^"?^— i^fllatfi. 
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[0037] -H^^^^h^V^^^^^- v^«ittt. 

±&mi<omm&. ±m^hT'y<^^^xAm^tzitmm-r^>^m^m 
[0038] ±mmmmm^n^ ±mmm<D^>xi$&£xfmt£m^ m^&mzfrr 

[0039] a±o«t5^, *mw<D*7h^/<4x<D/<ytr-i?mT&te. v~-b*7u-j*<Dmm 
u<o~^<Dm\^ *yhT';<4x^tt^xA^tctem&i-zft&mi®i-zmi<Dffi 

ufc^oT, mm<Dmi\:&jfcmM*^mmxmmztixh. ±&*yh?*'*>cxk 
?^Kfcmi-zmfcti*®&mz.i&mx%x, ^ma-yhrsuwmm^u 
v4^(Dmm<DmM&$h&mzffiikx%z> 0 
[0040] tfc, ±m^i(Dmm^9^^cm<^^y^±mm^m^(DX\ ±ib 

[0041] miA^mm<DmimM^m(D^h^ux(Dy<^—imm^irmmmxh 

[E]iB]^i^J£M^^xV^^^^^-^«^^i-2pMi§i-efc5 0 
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o 

[0042] 2 &fot)ffim 

3 U— Y7U~ &<DV— Kgfl 

5 y-K7U-A(7)ff^ 

5a ]) — Y~7\s — J*(D : $tM l %$(Dffl P 

6 LED 

8 ftmmvkmm 

8a l^X 
9 

21 ^^^g<^§|S^ 

31 y-raojgtw 
si ftmm&mmoffii® 

[oo43] ar, *mA*m^<DmM<Dmn^£mmmw^?>o 
[0044] (mimmnm) 

-k)6&, y-K7u-A^«5oiai^*5^T#jffi^«feLTv^o ±iey- 
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— A(D^ife$P5(C(± > ±|ELED6^<7?tmt^iiji-r55l P5a/J5|S:(te>tL 
T*5t) N r.<^MP5a^±IBLED6<^^;ttlltSP3&SB6A/"t?V^ 0 _tI5LED6te, !7^ir9 

tay— A©^«^fP<7)±fBLED6^S^S«$^^^:^B!l^ClEflLTV^5 0 ±ISLED 

■CW5 0 r(Z)|£^77lta2«, ±|Ey-K7U-^^S§P50±fELED6^«$ 
^fdliJ^SEfibTV^o _blEy-K7W-i.^«§P5(D±|ELED6^^ 
thtcimt^Miais Jif2^LED6(Z)W#^^LT@i§tt^W-t-5*tm^^ 
ftjg^t£jafflt8£@SttL.-CV^ 0 ~<£>?fcjti®t3M»8te, ±fELED6£>ffitt7fc<Hli 

[0046] ±M^vT^^^<D^y^-^mm^^ym±mm^m^ 0 

3lJ^t>±!ELED6}Wi|fc£;ft^ r 

±H5y— Kg&<7)@EM3m, ±|BLED6^^^fc#J^@flL 
TV^ 0 

[0047] ±mmm<o^y°hT^^(D^y^—^m^n, ^mi.EBet'p^^t^i&ft^m 

TM£JE£*l/Ob, ±|ELED6<t!7^9^f^ffli-6^77^m^(-{g:^-e#6 0 ^ 
cr>^m. ±IBLED6^>^(DFp^^ n ±|E!7-rir90a^^Pp^^^ ^ft^GSlL 

[0048] £fc. ±iE^b^>W*<D/^— ^Stjtfi> -bfE^75/^I^Jh«it^^ri-^(7)-e 
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[0049] *fc N ifB^h^V^^y^r— i«afif±, ±lB{&J&;WJJg2t3fcj§i®i4WJIg 

mxhz>(DX\ ^\zm*fex%z> 0 -£tc ±.tzi&jfct>ffim2^ ±m)~- j*(d 

mx%z> 0 
[0050] m2mmmm) 

[0051] ^2mmmm<D^yhT^4^(D^y^r-^mmn, ^y^vsitmrn^m^m 
mmK^^x, mnmmnbm~<DmmnftKtem-<Dmm^*ttvx, mi® 
[0052] m2mmmm(D^yh^^^(D^y^-^mm^m^^ym±mmn,v- 

J±(DV~-n3iZ.m-fb*ltcmU32b, r<DDfl§P32rt^{iLfi-r5^^JTO 
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tvCV^o ±IB!>— J±(DV— KSBtf>|IflgB32{i, LED62*»«£*Lfcfl!li:K*J- 
[0053] ^Jfe^ft^^h^V^^y^— -^llJtfi^ ffl£©agfba*tt«tt:fc#^H 

[0054] (Wi3mmmm) 

[0055] IB3|liife^tii<Z>^h^^^^<y^-v 5 «5tti. *7S^B&ltfll3g£>«ricas& 

[0056] a^Jfe^^?^^;^^ y- 
K^U—A(Dy-K§P3^(t^fcffiftg|533<t, r^©ft|fP33^(Cig^6i^ffi8 

3^wrs^i§ttTO^^8ii:-e^^Tv^ 0 ±fsy-K7^-^oy-K 

[0057] ^^^S^^'bx^^O^-«5/^-v J «3gfi, lS©ffW5t^«J^^i 

tt^^^^8l^_h|2y-K$P<7)ffift^33^^-6i:#(c:, _LfE3fc3iate8M&<£> 
iS8$P©«8ffi83*s, _hfE©ftlfP33^(cig^6#^^J:«9, ±fE3tSjatt«J/l&o4jS 



12 



[oo58] ±is#n^s^fcvNT, ±uftmm&ffim8<D&Mxm\±mzm7£&tits:\<\ 

[0059] £fc, ±|Ete^^W2^{«M^J^fflV^^V^(Z)^0*bV^ o 

[0060] *fc, ±mftMmkmm8\a-z. m^tmytmmm) zmzfr^nm^vx^ 
\mm^ctt/vmfct>&^i&m'tz>z-btfx%x, ^<Dytm$i&mm<D?^y 

?(D^*^\z$)i^mz.p5ikX%Z> 0 
[0061] ~£tc s ifSLEDett, ^JitfCCD, VCSEL(ffi^^^#:i/-if ) RttPDi? 

[0062] £fc. ±|S^^iitt«8*5j;t>*{g^^l^2cD?f0^{4 > tt^tf^Pgfbtvf, & 

[0063] *fc. ±IE^-K^l^-A«^« N ^(^C-CfttL^^t^^M "Tlgl?fcSo 0»J 

[0064] mmm) 

mi7bmm3mmmm(D^yhr'^^co^y^-^mm^mi¥u -4o°c~io5 
^(D^mx&m^mit-r^mmxnm^rf^tco mib^smmmm^ 

[0065] 04fi, tb^^^^hxV^^^y^^^-^it^-r^Slgl-efeSo ^O^h 
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[0066] mi7b^3mmmmt. &mm<D*yhT';ux(Ds<^-i?ffim*ipm-tz>m 

-^-fh$gEME6710£/BV^c o 3fe^iltt«8^ 0 j|CffiI§SiNT6002r/B 

[0067] m. 1 (i, ^-*fi5cgl5^^M*4(D^^it^Lfct £>Tfc5„ 
[0068] [^1] 





( ppm/k) 


(GPa) 




Vtfc 


GaAs 


5 . 9 


8 5. 5 


o . 


5 


5 


Si 


2 . 8 


18 7 


o . 


2 


5 


Au 


14. 2 


7 8 


o . 


4 


4 




1 7 


12 8 


o . 


3 


5 




6 0 ~ 7 0 


3 ~ 3 . 5 


o . 


3 






8 ~ 1 8 


1 5 ~ 3 0 


o . 


2 


5 ~ 0 . 3 



[0069] mu^Tjk-rx^ i&fcjj®mio2<DffiBm&mn. y^—tmxztix^zo 

[0070] tl^tfettlt^ft5TOi-io-C, WH7bmm3MMl&n. 33it>\ JtlfcM 

^it^^MbfCo ~(7^V^— v^itfi, LED6&H 
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<Df$m&ftiXMi¥lsfc 0 ^fib<D*zfW'^*<D'<yfr—iWm%:, -40°C~10 
[0071] ^^^J<D^iitt#^8^^^5/^^^L^ 0 JMfctfjWi, 04^=5 

[0072] — |gl^MIB3||*^«©^h^<>f^©^y^— S?«3fi-et±. ytm^m 

wmx-te. ftmmmmffi<Df%u8iK&tt&fojjmm<DMft2i, 22^ ytm& 

[0073] J^±^^mt-«tt), ^l*5«tt>^2^]te^-efi N V— i*tf>y— 

[0074] ^2«, mmmwisMMmMs ^mm^yv^^^^^y^-^m^. 

-v^^Ob^T, ftmMfeffim8<Drf7Xfc&&ni20 o CX1bZ><DX\ s<yfr*-*J 
m^<D^fc(Dfot}ti^X2bttfc*l2Q 0 CKmj£lsX^ MS^5r-40°C~105°C 
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[0075] [^2] 





(MPa) 


(MPa) 




7 0 


5 1 


mi mmmm 


3 5. 8 


2 8 




3 5. 8 


2 8 


m 3 mmmm 


4 5. 8 


4 0 



[0076] *2KL3oV^ figAfi, 5fc)giit£4M<£>^81. r(D^iit4W^> 
M8KD3fi^^*5V^ r<7)^iit4W^8^\ y-K7l/-A(DU-«3, 103(£> 

•si, r<^^@iiti»o^§P8icDifi^^*5v^, ^(D^tm^m 

[0077] g2ro^al/-i/ 3 y©^|j:, H^K-<t^^-9-^^/^^(D^m{-x 

j£LTl^ 0 ^ilt4W8W^^ffiV^c0^:mX^NT6OOtt, [ft if ^£^13 

Si§ttTO80-ti:^»f^^«^)45Mpa-efc5ili^-e$5 0 JbfS^^-L — ^a^T? 

*5it>*B(7)V^ttt45Mp^TlH]oTV^i:r6, ifi£lM*/MWW£*3V ^T3tSifi 
t4W(D^81^{±^-/^^^c^ofc 0 *fc, ^3^1fe^«|-Ci±, i^a^i/ 
3V&Ht^«t6*^Wf/£^7*^ #«A^fi45Mp&£jW:ij@;iTV^>©0> N 

[0078] rat^ois**^ tmftmmttiffims^cz^y?^ ^.(D^m^mm^ 

§P81^iJ— A<75y— KgB103^-r5§P^(-*5V^T, y — K$P103(7) 
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[0079] mmmmm) 

[oo8o] m4mM^n<D*y*h^;<4*(D^y^~i>ffim^ ^y^ps^m^m^m 
tez&tD^K ^immmm(D^YT^<4^(D^yv'~-^mmm^ 0 m4mm 
^s^-^v^T, mimmmmtm-<Dm^^nm-(D^mm^nvx, mm 

[oo8i] ^mmmm(D^Y^^^(o^y^—^m&m^^y^±m^a, itm 

fE£f£8b£te, ft^ilt£lM8<7>3-^ l^X8a£^l#i-3g&#&V ^ c r<Dftjgi§ 
^riW<f5^-J:oT3g4rt-5 0 ±fe#;j§i®t£«8w£{£8b<£>J?:^ 

%<m, r.<D^m^mm8(D^m^t}m^m^.^<^x, ^y^m± 

[0082] ~-?\ ±M%m^^Emms(Dmwsh(Dm-^o. 5mm£iTK-fZ>~tK£V)^ ± 

[0083] ±mftmm&mm8(Dmmb<Dm^te, ^y^m^-r^mu^hamn- 
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•So 

[oo84] mmmmm<D*7^^'<^x<o'<yfr—immi*. ^v^m^m^m^m 

[oo85] ^mmmm^yh^u^^y^-^mm^m^^ymitmmn, itm 
mm&9t>'h£<'rz>zb\zj:oxn&'rz 0 fc*5 % ±ta^i§tt^8«, u^xgps 

So 

[0086] rr-e. ±fE3fc&iBt£ttM&8<£>ffii»«\ ±IBLED6©^<^WI+^I^*^^T % _hfB 
«S$P8li^CS^»fJCE:^j4rS(imWl-te«"C#So i~^^*>, ±ia3tSifit4«fH&8 
S:^r-t-Sl^3&^>*>bi*, ±fS^7y^BSih«it^J;U x ±iE3te3ifittttMg8tf>^7y 

[0087] mmmmmtmsmmmmt^m^^x, ytmffi&mms&m^ 

^B6lh"et5 0 09^$HS«t5^ 3t»iitt«H!S83&S, &m<DWXto8a, 8 
a • • • , n O^^UVX^Sa^^^tDS^Sb, 8b • • • Xmf&£ftX\, ^ 
*§£\ ro^<D^Xgp8afcJ:tJ«Xfls:gP8b^aVN^^flt-t-5ri:^«ti9 > Z.(D%m 



[0088] m6mMmn(D^hT~s<4x<Ds<^--i?mm^ ^ymitmm^m^t, m 

[oo89] ^mmmm<D^zfhT^<4^(D^y^-iymitn. msmmmm^^hv'y^^ 

i&ztixioV), ^(Dftmi®&mm8<Dmmxhzmi£mb<DffimtiK led6<z>^<£> 
wit^i^/i^at, v-\?7u—j>.<DmMU5<Dmm£Vh'i^<mi&i,x\,^ 0 ^<d 

&-tz>^h\^t£Z>(Dx. z(Dftmm&mm8(Dmffi*m\'^xs<^-i>mm<D&m& 

[0090] tZ.X\ ±.fZV — 5(CiLT, ±Uft%§yt&ffim8tfffim£frZ>W<D 

W^HJfll^— gP2a$riam-t-6 0 rcD{&£;Wflg£>— ^2a(omm^m v J; 

[0091] ftib\ ±|B<S*S^»/1B©— «fP2ali % _b|E3tSiatt«ffl&8WSfls:$P8b<7)J¥^4rjS| 
Bi^^UTb «tV \ ±IB^<^^^tL^7fe^tt1t^8(7)S^^8b^tt^-^ 
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[0093] ^T^^^^^^h^^X^^^^^-^^^^^^^^l^jhWitfi, LE 

[0094] fcU 3tSiatt«JHi8Sr^i?— hfiK^-cy— K7l^-A3, 5£— tefc^fifcUy&'g* 
> ±IE3t»iitt«HIB8mf±, ffcaJR«teJ:5JS;^ #iMi4tt/IB<&«fbHJ*&l5© 

-T5o rogJS^^tt, ±IB3tSiatt»/IS8^*5»t5^7S'^3g^o— Bi:ft5o 
[0095] rr-C% ^HJfi^flg-Ctt. ±S23t^iH4«8^y-K7U-A3, 5ttt»ijfi^^ 
f&U r<^3teSifittWllB8^*$tl0^*<^y-K7U-A<?5«;«8P5^@^ 
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[0097] i0t/hfVM^©A'5/^-^©TO#MS^±, ^o. mm&wum 

[0098] _hfa^4~^7^^S^V^-C, ±|B^;@iH4^8c7)^^fe{i#^pg^ 

[0099] ^fc, ±mi&fcfimm2\ztemmffl&m^^\<w*m^^\ i&fct>mm^mm 

[0100] £fc. ±!2LED6te, #!|;Lf;£CCD, VCSEL&tmD^O<fc5&{til<W^X>M^ 
[0101] JilS^^ii^W8*3j:t>*^^^&20^^«. iE^^^PSbn-f > & 

[0102] £fc. ±IEy-K:7U--AcDftmte, ^S{-^CTflJl(D^^^j€^lHgT^5 0 0U 
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^^x^m^n^t^t^msmmmm^^^x^ ytmm&mffisomfr&o. 5 

[0104] [*3] 





H:*:-£A,©rJ£;;*j (MPa) 




2 8 




2 3 




2 2 




2 5 


msMMMM (mm) 


2 0 




2 




1 4 



[0105] ±IE:g3^ib^5J:5(-> fH. m5&&umnmmn<Djr-7Ylr;M*(D;<y?r 
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[1] ^f/^(6)i: s 

±aa*-? , i^<>f* (6) fcMVTAM&tcismmi-zmmm-tzii (5a) 
(6) w-ra o) k&m&mz&tittzv^o) 

±umi(DmmK^y^^m<-r^^y^m±mm(8, 21, 22, 31, 32, 8 
i)£ 

[2] ft^^l^BES^^h^M^^^-v^fllitl-fcVNT, 

±1E^-K7U- A©±|Sy — KfflS (3) \Z.m-ftbtlX±U*zfh7*'<4x (6) jjs^tt 
^fcW-© ft Ltcmm (31) 

±15)5*^31) J;^±f2^bx>^* (6) 
Wi2<Dffim<Dmft(21)k. 

^«^nfc{RiJ<tS^WIlfli^5lH]^(32)i:, 
±IEIHSB (32) |*9 ^{£Bi-5IS2©«t/lt©«P^ (22) £ x 
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±iay-K^u-A(D±iay-K§p(3) ^^^±15^:/^ (6) tmm 

tStifciM izffi ft Lfcffi ft £B (3 1 ) b , 
±IB®ft^^^ig^6M(83)^#-t-5±ISmi^>^^SP(81)i: 

_Lf5fg 1 <D4§fflg<Da»<DM (83) fi, _hfEJS ft £P (3 1 ) cD±|B^bx>M^^5 

mm^t^mbRnm(Dmbmm~^m±im^fhx^^b^mmb-r^^h 

[8] Iff ^IS^O^h-^VM^^N^jy/r- ^it^^V vC, 

61/^X^3 (8a) £ x rO^XlHJ (8a) KiifcSXfMB (8b) <t£WU 
±IESra(8b){i. J¥^0. 5mm^TT*fe5r^«r#tl(i:-r5^^^-r^^ 

[10] m^Jfil^flBft©^^^^^"?^— '^»3t^*3V^T % 
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MtoZlsyXU (8a) :^yXS(8a) ^jg^SS^SP (8b) £<Hri-5£*^ _h 
[11] ttJft^l^lB*©^-^^^^^^^— S^»3tt*3V^, 

±&m<Dmm (8) » N iiE^-^h^vM^ (6) izM^xAHtti-zmtti-zyt* 

3W>3l'>'XSB(8a)£ N r<Z)l/^X§|5(8a)^)g^5Sra(8b)i:^W-r5^*^ ± 
±I5&TO (8b) (i, ±|EI^X£& (8a) <E>jp^«fc9t>/h&V ^J?^4rW-t"Sr.i:S:«p 

[12] lf^lo^fc(ill^l^«c^x^^vM^<7)/^ o ^^-v ; «it^c:^^v^T, 

[13] ft Jjfgl miB*«>^h^ V^©^^^— '^»3tln*5V N "C N 

& < i:t ±isy - a izmmu do) -esar s v ^t*mmt~fz>*^hT' 
±ie^*#(io) ^fs^#?a^j:«5t<sv^^te^^^-rs^g^tfr 

[15] »^13lc:|B*^^7 ? ^^^'«y^r--i^lJt^*3V>-C, 
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m&^m^^xgp (8a) t, ^<Dmk(Du>xn (8a) m^w^(omw-u 
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5 0 y— K^U'~A<7)LED6^SLfci|iJ^ > LED6<b!7-rir9^il:-t-5{&i^^7^2^iaB 
-T-5o y-KgP3{d^ft^nTLED6^«L^iJ(-iBft-t-5©ft^31i: N r<Z)jSftg|531<DLE 



1/7 



[mi a] 




[El IB] 




2/7 



[HI 2] 




3/7 

[03] 




7/7 



[09] 




